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(57)Abstract: 

PURPOSE: To obtain the low pass filter at a low cost in 
which a sufficient suppression ratio is ensured in general 
without matching of an impedance of a power line 
fluctuated unstably and a power supply for a noise 
production device for power line carrier communication 
for a home automation system or the like, effective to 
impulse noise or the like with high productivity. 
CONSTITUTION: High impedance elements 5 t 7 are 
formed by parallel connection circuits comprising coils 
51, 71 and resistors 52, 72 having the equal resistance 
to the impedance of the coils 51, 71 at an object 
frequency to be blocked and the sufficient equivalent 
series resistance component is devised to remain even 
when the impedance is mismatched. Moreover, a 
capacitor 61 having a capacitance whose resonance 
frequency is sufficiently lower than the object frequency 
is connected to the parallel circuit to prevent the 
conversion into a disturbing frequency such as impulse 
noise frequency and the entire circuit is formed to be 

non-resonant, the selection and adjustment for components for the resonance are not required, 
the productivity is improved and the cost reduction is realized. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The piece or two or more high impedance components by which series connection was 
carried out mutually which serve as a high impedance in the purpose frequency which was inserted 
in the serial at one side of a power-source line, and which should be oppressed, It has the low 
impedance component which serves as low impedance in the purpose frequency between the end of 
a high impedance component or the connection middle point, and another side of a power-source 
line. Said each high impedance component The low pass filter for power line carrier communication 
constituted from a parallel connection circuit with resistance with resistance equal to the impedance 
value of a coil and said coil in the purpose frequency. 

[Claim 2] The low pass filter for power line carrier communication according to claim 1 which 
constituted the low impedance component only from a capacitor, and set up the capacity of a 
capacitor so that each resonance frequency by a part for each equivalence serial inductance and the 
capacitor of the parallel circuit by the coil of each high impedance component and resistance might 
serve as a value lower enough than the purpose frequency which should be oppressed. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention makes the power line a signal-transmission way, and relates 
to low pass filters for power line carrier communication, such as home automation which 
communicates using a RF carrier. 
[0002] 

[Description of the Prior Art] In the home automation system by the power-line-carrier- 
communication method, as shown in drawing 5 , there are two kinds of applications of a low pass 
filter (it omits Following LPF). One is the blocking filter (it omits Following BF) 1 30 which 
prevents leakage ** outside of the signal transmission between a controller 150 and an adapter 160, 
and another is the noise filter (it omits Following NF) 140 which stops device noises, such as home 
electronics connected to the power line 120. 

[0003] As a technique common to these LPF is shown in drawing 6 (a), (b), and (c) Each of the 
internal components 5 (Zl), 6 (Z2), and 7 (Z3) of LPF 47, 48, and 49 It consists of juxtaposition or 
the series resonant circuits of the coils 55, 65, and 75 and capacitors 56, 66, and 76 which resonate 
on the purpose frequency which should be prevented. While preventing oppressing the purpose 
frequency component of the noise of a terminal a noise-source side (left-hand side) in drawing 6 (c), 
and appearing in a power-source line side (right-hand side) terminal, the impedance (it omits 
Following imp) of a power-source line side is raised by the high impedance component 7. At 
drawing 6 (b), it prevents signal transmission appearing in a power-source line side (right-hand side), 
while raising imp of a terminal the source side of a signal (left-hand side) by the high impedance 
component 5, and by drawing 6 (a), while the configuration of a T character mold raises the power- 
source line side imp, the oppression ratio of a noise is improved. At this time, a signal or the 
oppression ratio of a noise is [0004]. 
[Equation 1] 



Vl 



(Zo+Zi)(Z 2 +Z3+Zl)+Z2(Z3+Zl) 



(Z 0 +Z l +Z 2 )(Z 3 +Zi) + (Zo+Zi)Z2 



[0005] It is come out and expressed. 
[0006] 

[Problem(s) to be Solved by the Invention] Generally, the line intercadence force imp of power 
supply sections, such as a household-electric-appliances device connected to the power line, is 
impossible for performing unspecified, and LPF which Rhine imp of the power line (ZL) becomes 
unfixed, and inserts it there since time variation is carried out and imp adjustment. 
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[0007] Moreover, since the high current of low frequency flows for the high imp components 5 and 7 
generally [ drawing 6 ] constituted using the coil containing a magnetic core, the inductance of a coil 
will decrease by the magnetic saturation of a magnetic core, and the resonance point will shift. 
[0008] Furthermore, although perfect resistance is shown if the input frequency of the parallel 
resonant circuit of a coil and a capacitor is the same as resonance frequency as shown in drawing 7 , 
when the resonance point shifts, even if the resonance point is a nearby frequency very much, a 
change large to capacitive [ smaller than the capacitor simple substance from inductivity with the 
bigger imp than a coil simple substance ] will be shown, and series resonance will be carried out as 
simply as all external imp(s). 

[0009] Therefore, the high imp component 5, the source of a signal, or noise source imp2 from 
which the resonance point shifted carries out series resonance, the high imp component 7 and power- 
source Rhine imp3 carry out series resonance similarly by die minute resistance rl, and only the 
amount of [ r3 ] minute resistance may not remain respectively. 
[0010] Then, said oppression ratio is [001 1], 
[Equation 2] 

Vl _ I Z 2 Z L I I Zi 

Vq ~ Z s (ri+r 3 )+rir3 | ri+r 3 

/| Zl |>l. ^JLj_ >1 \ 

\ r , r 2 <£1 Vo V 

[0012] about [ being invalid as a next door and LPF ] - being even harmful - it is. Furthermore, 
since the low imp component 6 constitutes the series resonant circuit and it is emitted by free 
vibration although it saves high frequency by forced oscillation, changes it into the frequency which 
should be prevented essentially that impulse noise etc. should be what kind of frequency and is 
minute level, this [ its ] is not desirable as LPF, either. 

[0013] Moreover, the configuration of the resonance circuit by the coil and the capacitor needed 
sorting of components, and adjustment of the resonance point in the production process, and had 
caused the fall of productivity, and the rise of cost. 

[0014] The productivity which is not based on external imp conditions but secures an oppression 
ratio sets it as the first purpose to offer LPF of low cost highly, and this invention sets it as the 
second purpose to offer LPF to which the frequency-conversion operation by shifting to free 
vibration from forced oscillation does not take place. 
[0015] 

[Means for Solving the Problem] For solution of said technical problem, the low pass filter for power 
line carrier communication of this invention By constituting a high imp component as the first means 
by the parallel connection circuit with resistance equal to the imp value in the purpose frequency of a 
coil and a coil The second purpose is attained by attaining the first purpose and using a low imp 
component as the capacitor of capacity by which resonance frequency with the equivalence serial 
inductance of a high imp component becomes lower enough than the purpose frequency as the 
second means further. 
[0016] 

[Function] The parallel connection circuit with resistance of a value with a high imp component 
equal to the imp value of a coil and the coil in the purpose frequency which should be oppressed 
according to the first means of this invention is [0017]. 
[Equation 3] 

R^jcuL- r + j a> £ (w = 2fff) 

R(^L) 2 _ R 2 a> L 

r ~ R 2 + (<»L) 2 ' * R 2 + (wL) 2 

[0018] It is alike and becomes a series circuit with resistance of a half value as well as the inductance 
of the value of the one half of the original value equivalent by the parallel serial conversion which 
follows. Since the amount of resistance strong enough remains even if lost by the amount of 
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inductance by the series resonance by a source of a signal or a noise source imp which was explained 
in the conventional example, or power- source Rhine imp Since rl and r3 in several 2 are not minute, 
and they are enough more greatly [ than the low imp component Z2 ] equivalent to power-source 
Rhine impZL or it becomes a larger value than it, an oppression ratio is [0019], 
[Equation 4] 



Z 2 (ri+r 3 )+r 



r 3 



V L 

(r, ( r 3 ^|Zl|»|Z 2 |=>— — 

Vo 

[0020] A next door and sufficient oppression ratio are secured. Moreover, sorting and adjustment of 
the components for the resonance needed conventionally become unnecessary, and the external imp 
conditions of not becoming capacitive absolutely since Zl and Z3 do not constitute the resonance 
circuit, therefore starting these and series resonance can attain improvement and low-cost-izing of 
productivity while becoming only a capacitor, the probability of series resonance itself decreasing 
and they being able to secure still more sufficient oppression ratio. 

[0021] since according to the second means it have set up so that it may become lower enough than 
the purpose frequency in which it be the non- series resonance mold which constituted the low imp 
component Z2 of the first means only from a capacitor , and resonance frequency with the 
equivalence serial inductance of the high imp component of order should oppress the capacity value , 
the frequency conversion operation by shift to free vibration from forced oscillation take place 
neither on the purpose frequency nor the frequency of the neighborhood , but the engine performance 
as LPF be secure . 

[0022] Moreover, since it is circuitry of a dissonance mold, sorting and tuning of the components for 
resonating a low imp component become unnecessary, and improvement in productivity and 
reduction of cost can be aimed at. 
[0023] 

[Example] The first example of the first means of this invention is shown in drawing 1 . 
[0024] LPF of drawing 1 (a) is the T character mold filter which consists of a low imp component 6 
(Z2) connected between two high imp components 5 (Zl) and 7 (Z3) by which series connection was 
carried out to one side of the power line, the middle point of those, and another side of the power 
line. The high imp components 5 and 7 are the parallel connection circuits of a coil 51, resistance 52, 
and a coil 71 and resistance 72 respectively, and a parallel serial conversion is carried out by the 
transformation of (several 3) like drawing 1 (b). 

[0025] Here, the conditions from which the engine performance of this LPF becomes the minimum 
are the cases where equivalence serial inductance 5T (11) and 71 f (13) carry out series resonance to 
the source of a signal or a noise source imp2, and power-source Rhine imp3 respectively in the 
purpose frequency which should be oppressed. 

[0026] At this time, it becomes Z0+Zl=rl and Z3+ZL=r3, and an oppression ratio takes the 
minimum value expressed with (several 4). 

[0027] for example, on the frequency of 125kHz generally used for power line carrier 
communication as what is about ZL=10ohm and does not ask the configuration of the low imp 
component 6 — Z2=0.2ohm and omegaLl= 40-ohm(angular- frequency omega =2pif) ornegaL, since 
about 3= 40ohms is obtained easily If it is made Rl=40ohm and R3=40ohm, equivalent, rl=20ohm 
and r3=20ohm can be secured, and, as for the oppression ratio at this time, the 46dB of the minimum 
abbreviation will be guaranteed. 

[0028] Moreover, since it is not a resonance mold with the configuration of such a high imp 
component, even if an inductance value changes with the load currents which flow a coil somewhat, 
there is no big effect in the property of LPF. For example, even if an inductance value is halved, it is 
confirmed that the whole oppression ratio remains in ldB aggravation. Therefore, strict sorting and 
adjustment of a coil or resistance are unnecessary, and the remarkable improvement in productivity 
and the reduction of cost of them are attained. 
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[0029] The second example of the first means of this invention is shown in drawing 2 . LPF42 of 
drawing 2 (a) is the inverted-L-shaped filter which consists of a low imp component 6 (Z2) 
connected between the power-source line side of the high imp component 5 (Zl) and the high imp 
component 5 connected to one side of the power line, and another side of the power line. The high 
imp component 5 functions as a BF for raising imp by the side of the source of a signal while being 
the parallel connection circuit of a coil 51 (LI) and resistance 52 (Rl) and making it signal 
transmission not leak to a power-source line side, and a parallel serial conversion is carried out by 
the transformation of (several 3) like drawing 2 (b). In this case, since LPF42 does not need to raise 
imp of a power-source line side, the high imp component of a power-source line side with fear of 
power-source Rhine imp3 and resonance has been deleted. 

[0030] The principle of operation is the same as that of the first example of the first means, and the 
minimum oppression ratio is [0031]. 
[Equation 5] 



Z 2 Z 



Z 2 + Z L 



r ,+• 



Z 2 Z ] 



Z 2 +Zl 
( r i» I Z 2 /Z L I 



Vo 



(Z 2 /Zl) 
r , + (Z 2 /Zl) 

<1) 



[0032] It is alike and follows. For example, ZL = if about 10 ohms, omegaLl=40ohm, Rl=40ohm, 
and Z2=0.2ohm, it is set to rl=20ohm and the minimum oppression ratio can secure about 40dB. 
[0033] Moreover, since there is no high imp component of a power-source line side, miniaturization 
and low cost-ization can be attained. 

[0034] In addition, other descriptions by being a dissonance mold are the same as the first example 
of the first means. 

[0035] The third example of the first means of this invention is shown in drawing 3 . LPF43 of 
drawing 3 (a) is the inverted-L-shaped filter which consists of a low imp component 6 (Z2) 
connected between another side of the power line the noise-source side of the high imp component 7 
(Z3) connected to one side of the power line, and the high imp component 7. While the high imp 
component 7 is the parallel connection circuit of a coil 71 (L3) and resistance 72 (R3) and raising 
imp of a power-source line side When a noise source imp2 is large enough, using that, a noise 
functions as NF it is made not to leak to a power-source line side, and a parallel serial conversion is 
carried out by the transformation of (several 3) like drawing 3 (b). 

[0036] In this case, since LPF43 does not need to raise imp by the side of a noise source, the high 
imp component by the side of a noise source with a possibility of resonating with a noise source 
imp2 has been deleted. 

[0037] The principle of operation is the same as that of the first example of the first means, and the 
minimum oppression ratio is [0038]. 
[Equation 6] 

Z 2 Z L 



r 3 (Zo+Z 2 ) + Zo Z 2 



( 



r 3 , Zo^Zi»Z2 



Vo 



Z 2 Zl 



Zo r 3| 



<1 



) 



[0039] It is alike and follows, for example, Z - 0 = about 20 ohms and ZL= - about 10 ohms and 
omegaL -- if 3= 40 ohms R 3= 40 ohms Z 2= 0.2 ohms, it is set to r3=20ohm and the minimum 
oppression ratio can secure about 46dB. 

[0040] Moreover, since there is no high imp component by the side of a load, miniaturization and 
low cost-ization can be attained. In addition, other descriptions by being a dissonance mold are the 
same as the first example of the first means. 
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[0041] Furthermore, as an example of the second means of this invention, as drawing 1 , drawing 2 , 
and the low imp component of drawing 3 are beforehand shown in each drawing By setting up so 
that it may become lower enough than the purpose frequency in which resonance frequency with the 
equivalence serial inductances 51 or 71 of the high imp components 5 or 7 should oppress the value 
while considering as the configuration of only a capacitor 61 The frequency-conversion operation 
accompanying the shift to free vibration from the forced oscillation by impulse noise etc. will take 
place neither on the purpose frequency nor the frequency of the neighborhood, and the engine 
performance as LPF of each of said example is guaranteed. 

[0042] Moreover, since the low inductance component 6 is a dissonance mold also in this case, the 
description of contributing to a productivity drive or cost reduction is the same as other examples. 
[0043] In addition, it cannot be overemphasized that further improvement in the inhibition engine 
performance can be aimed at, without spoiling the description of the dissonance mold LPF by 
connecting the configuration of said example to a cascade, as shown in each example of drawing 4 
(a), (b), and (c). 
[0044] 

[Effect of the Invention] Since according to the first means of this invention a parallel connection 
circuit with resistance equal to the imp value in the purpose frequency of a coil and a coil constitutes 
a high imp component and it is considering as the configuration of T characters or the L character 
mold LPF combining the low imp component, it is not based on external imp conditions, but an 
oppression ratio can be secured, and since it is a dissonance mold, sorting and adjustment of 
components become unnecessary, productivity is high and low cost-ization can be attained. 
[0045] By setting up so that it may become lower enough than the purpose frequency from which a 
low imp component should be constituted only from a capacitor, and resonance frequency with the 
equivalence serial inductance of a high imp component should prevent the value according to the 
second means of this invention The frequency-conversion operation accompanying the shift to free 
vibration from the forced oscillation by impulse noise etc. is prevented, the engine performance as 
LPF of each of said example is guaranteed, and since it is a dissonance mold, sorting and adjustment 
of components become unnecessary, productivity is high and low cost-ization can be attained. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawine 11 (a) The circuit diagram showing LPF of the first example of the first of this invention, 
and the second means 

(b) The representative circuit schematic of LPF of the first example of the first of this invention, and 
the second means 

[Drawing 2] (a) The circuit diagram showing LPF of the second example of the first of this 
invention, and the second means 

(b) The representative circuit schematic of LPF of the second example of the first of this invention, 
and the second means 

[Drawing 31 (a) The circuit diagram showing LPF of the third example of the first means of this 
invention 

(b) The representative circuit schematic of LPF of the third example of the first means of this 
invention 

[Drawing 4] (a) The circuit diagram of LPF in the case of aiming at improvement in the engine 
performance combining the first example of this invention 

(b) The circuit diagram of LPF in the case of aiming at improvement in the engine performance 
combining each second example of this invention 

(c) The circuit diagram of LPF in the case of aiming at improvement in the engine performance 
combining each third example of this invention 

[Drawing 5] The block diagram showing the function of LPF in the conventional home automation 
system 

[Drawing 6] (a) The circuit diagram showing LPF of the conventional T character mold 

(b) The circuit diagram showing the L character mold LPF of the conventional noise source or the 
source side quantity impedance of a signal 

(c) The circuit diagram showing the L character mold LPF of the conventional power-source line 
side quantity impedance 

[Drawing 7] The impedance-characteristic Fig. of LC parallel resonant circuit in the component of 
conventional LPF 
[Description of Notations] 

1 Noise Source or Source of Signal 

2 Noise-Source Impedance or Source Impedance 

3 Power-Source Line Impedance 

41, 42, 43, 47, 48, 49 Low pass filter (LPF) 

5 Seven Quantity impedance component 

6 Low Impedance Component 

51 71 Coil 

52 72 Resistance 
61 Capacitor 

5T, 71 1 Equivalence serial impedance 
52', 72' Equivalent series resistance 
120 Power Line 
130 Blocking Filter (BF) 
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140 Noise Filter (NF) 
150 Controller 
160 Adapter 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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[Drawing 4] 
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[Drawing 3 ] 
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[Drawing 6] 
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